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(54) OPTICAL ISOLATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
isolator which uses a polarizer requiring no polishing 
process and which is more inexpensive without increasing 
the insertion loss or the loss in the opposite direction 
although the dispersion of polarized waves is zero. 

SOLUTION: The incident light in the forward direction is 
divided according to the components of polarized light 
by transmission or reflection by a first reflection type 
polarizer 1. The reflected light is converted by a first 
reflection mirror 3 into light in the parallel direction 
to the propagation direction of the incident light in 
the forward direction to enter a 45° Faraday rotator 5 and 
to enter a second polarizer 2. The polarized light 
component transmitting through the first polarizer 1 is 
transmitted through the 45° Faraday rotator 5 and then 
reflected by a second reflection mirror 4 to enter the 
second polarizer 2. When the light is reflected by the 
second polarizer, the light is mixed with the light 
which is reflected by the first polarizer 1 and guided 
to the second polarizer and transmitted to transmit so 
that the optical path length of these optical paths is 



made equal to each other. 
COPYRIGHT: (C)2000,JPO 



I- 



(I9)n*a»ffrr (JP) (12) i2t H 4# If ^ (A) (lDWSr-tHJB^Hl*^ 

#^2000-284225 
(P2000- 284225 A) 
Cl3)iiH 0 ^fe£ \2mOH 13 0 (2000. 10.13) 

(51) IntCl. 7 *»9Jnd^ FI 7-Va->*(##) 

G 0 2 B 27/28 G 0 2 B 27/28 A 2 H 0 9 9 



HffirS* ^iOl* 6 OL 5 M) 



<22)mRH 



WIBspi 1-88487 



¥^E1 1¥ 3/3300 (1999. 3. 30) 



(7DH3IBA 599042599 



(71) fctilBA 391006566 

;ifjt 

V>^3 >7r ^^tC-09 

(72) 3£9!# JB* »&S 

^M^fOj-frTfT A^MOj ATH 7#l^ 

(74)ftSA 100071272 



(54) WK9|0O£*M Jfc7-fVU"* 



[ ffi ] tifF'jtf > ^ ,^ ^ f- v ^ ; , \ : :i . ' l f ' 

11 L . ^ W -V-'Ts l ' ; <: ! lr ^ ' :>> :r l < ] , m v 

■ - :*■ .> ;.' Vr v '■■ :.: ■ :*h * 2 , - \ ! >t 

'?} :.: ■ ' ■ ^ -1' \ ~ - — 4 . - i; > r ; v r*. r \ »r-;\ :?> 2 %i :*■ 



10 



- / 



if--. 



y. 4 



N 4 4 



A ) 



[:AAA; 1 ] 



' " ' ' " ! " " " A~ 'n\ 

A A \ ; ■:. : * \ 
s A 1 i A -V ; ( ; i ■ 



4 4 



' 3 T ' 



1^1 ft; r 



A [ A V 



i ^ 4 ; .* a •; A i A f\ a A A'": i '.. 4[4 4) Al^j 

[ 0 o o 3 ] A; :; , Ar A4AA l A. i. A 4A'' f x/ i — v 4. 
c ^Ar F <AA A A' O'f T A A A 4 A A AA r A , Mi I 4 ' : ' 
A'A^AaAA AA; -4 1 ■ 4 4 ■ < A| ; fA ^Al4 1 ; tA i;n 4 

■i 'V- 4 ■ : ••• :.. ■■; . -4 4 4 A f J" 4A4AAA4 :A 4 4 L 4} 
4 -4 '4i A4f:^ A -AAA 4 4 41V4V-5! < , A 1 A^ 
10 A" •' A A 44 ; : A::i: 4> 1 i; if; 4 4; ■ '• < j 4 A ~44 i^AAip 4 4 
• AA, A^.. A A' A '. A A -4' 4AA44* 44A 1 : t a n (4 



44 A 4;; 1 A;^ A A\cti ifo L A ;U A A:! A A -4 f A4 MAA 
4 4 -/ ■■ / 4 - - [i : j ; j.'- A- ; 4 4 ■ f *- A A ^ ri if n 4 A 4 4 j A 

r »t\ 4 . :'4-^ u 4 4- a i;;. u 4A 4 :m a . • -A 

4 4 A 4-4 a • A :'4 4 . 4 , 4. 4.; A A [ >l 4 :; " A i: 
4, -A4t A. f A : A a l 4j |Jb.f" A j'4- '. 4 ■ .> - : fx { \\ A A- A A 



". fjiJ u.t^j 4 4.^ A 



4 - - •*- 



A 



4& 4-tA 



.Ai.m2'A4::^A41;^]:44H1 s 4c A !. A'i4;L 4" 

4 :. -AA4 ;.-i-4 r-- - r r \ 

[•44 4' 4 ] 4 4 r: 1 A.i4 4 ^ f L - A J ' I ■ 

A, iwAIa 1 'A ; A 4 ' A A 4 A a- a tA';HAA ; A 1 AA 
^ 4 A^f 4 A I"". ,; ' : A 'l4hi y;! f <4;fAim;4A A A : 

.M.n-:^!^ A. A A4 ,A 4 A, A; 1 -I 4 4"' 1' ''I — ^ 

[ ;;l r j ! 4 4 4 ] A A' 1 A A. 4 A4A ; \A" ' 4 L ~ ; • 

A A : . M 4A '--Z 1 A': AA' 4'A i lr M 444^-; A ' 7 : Kv- 
- " A A 4 * .4 .■ .: 4 1 4 A-fv 1 K:''~ 1* w ' 

[utV ']4"h 4 ] :! n f ,4 : i v; i; A-iA" 'f 1 ' , ; i — -'4: 
A A 4 li'J.A^n AA-:fi 4 4) Aif; — v-,4 A, HjnAfhi 



[ " " 4 4] Z. I A, 4 iAA Ar j A i^.W^.ti] AAeA.: 1 iA-4 
4 ■ ■ ' ■/■'-['■■:!*4; A ' 4 A 44 ^mt<\V^ 'f-' f 

' A • v >'A4 ; A ' ' j -.4 -V."-' 1 ' '' i — - A iV < 

; 4 m4 ■ <•: I. A " i > V :A4 ' I ; < <\ L . 'sAAA^ ■ :A 

Af 4i44A A \ 4- A 
[ ' 0 0 5 ] 

[ A 4 * ik L. 4 i- - ; ,411 ;A ] L. 4 > L r> 4 • 6 , 4A A 
4.f^^ : A~A l4 _ ^!-;A I Af[:A4A J - , A. 0 . ; A f 4 . «)f ! AA 4 
4i i : -=4 ■ :4 4V 1 4 ; '' 'A I . Si4 ; fj^^ A Aj -31 A ,=>, 

•/A -' ^A; t AiA A •:.44 4A A '' r' ' A — -V ; t r wJ j'i:fj 

[ O 0 {) 4 ] ' 4 4\ A ^4i4 4;jAi.;: 104^^4 A iiii4fAA 4- 
t '4-:u /-4 ;fii\ ^ 'A:'"'" w I — - 1:1^^4^4)41) 
A;4r.J • AAA '-'.At! A:-' (]A , 4 , ' ^A A^;A^A : 
- >4' ,4 t r; A) ; A-r % A 4: : 4 4 4*; nTt] f^r A j A "'A' s/ 1 ^ 
4A' L ffh4-.;. i • ; - / 

[ ( A) o r ] 



4%A>AAUh A f- 4 i'V 4 



'4 A;A ( A^ I , iff 44 4 4 V 

441 u4 ' (>V; | i'V; A " - ') f y J }" ; i / — - A ^Jj 
■^4 4- 4 .4 1 4,-3 f -y : 

[..ALA' ] :! 4 4..4 : : 4 A'K!a ; - A"'' f 1 7 ■ • A 4|4 ■ 
-■A A, 4 A 1 AA 4;a,': Ai)f :t t A|,A\: r^i-A'- -4m: U; A • 
;A:m. lA'M L. 4- .:. 1 - AAA """A \ f ^ a 

[ :h 4 4 4 4 ] ,4 4- : ' 4 A. 4 ,:i\C.-' A ' ' "A — A 
A"- A mAA^ I ^ 4 4' ••4A.: AA-^f^J 



;U) [ , ;4 ! l'j 4 !hV4 : I 



: ; y] tA f ;4iijA La. A, [A 



>\14; ! ; 4 ^!A;\ Mi A A x ^ ;A A 5, 4} 1 J ' 



' AAA^ • 4, ,-v A A 4 4-:Ar4; -f a,, '-i. • f 



! A 35 4 4 A4f : v:LH4. , 4 4 

1 i: I A4f;^ 4)A f } 1 - \ : ^-;4>', Ac !W A.^f^ A 4AA"^ f 
" l - v 4 v ^a *n A A 1 4;-/^}- r A(WA r. A fi n : 4^ i 
■ ' ! : Aj A :U A z < 'A ■" ! -4 r A , :. /• A4.->: ^ 4 

L A. 4 y -jM I , \l ! ijV. A 1 ' : <:iA : 4'A A :A ' .4. ■ • : A A!: 
4 :'- c "t " 4i ,4. '4 1 ■ • ~ ' • A :. • Tn .4 4 - 



AAij] 



to if; 



O 4: o i 



4- : A<A r r :T 



m; 

M*h A 4 



w] _ 4m ;44: ViNl.-' L , fiu 4A -4 4 

'4U;\ "-;;4 : ;:4A A 4 .4- ; uA4; :*- A 

. ijij t A ; A 1 ■-' - "t 4 A L 4' f'W A f 

iAA4 4 ' • • A! A. r'44A : 4AA 

' 44V 4 •— ; - . ■■/n- \ ■■>■ ■ A, 



[ 



;<:■:)_! i) 1 ' i) 



s -4 2 2 3 



l o 



[ ( > u o 3 ] . N 



i 3 - v ^ 



[■> o i ;<] 



• ■ ; Is " 



I i ■ I J 1 O ] 2 



; '3 1 



3/ ■"■ , mi v 3, 2:3'- > ■ 
3/< . •' 2 i,^ yi] . . • •, . : >y ; 03- : • • - - - ' - "31; 

r- f-- lX \ i& x /- 2 1: - 22i& 1: ^ / ^ , { _ .-y 

["() l ] ] };2:, -Mi: 2^,1. Mij3,L iT-' 1' 1 ' l — 
v . • -1 • v • ; . fjij^^ 1 2 'Mi :> ^ 5 >: V'W. '2 ;' 3 3 < i • ' 
[Hi 7:^ ••-lur. - t'VK I ; '. l- : = •; f " : - 

[i)d l -j ] \; 2 ( '\ -f^ef'H ]:„> (7 fji223 t2r i -/j*u> 

333 3 3; 



: 30 2'!^ -2 2, ' " ' i i - ' n, ! ;iiu/W, ^ 2; 2 

[.;■ c i .;] 

[ o o 1 -4 ] i-i . l^t.^OO 22 ' i ; I — v 2 W'\ I 3 
^O^'-O l'3-= 3 <$3>: /" '3 73-4 --r • i- h 

' '■' ;2-7 • > , ' ; '< - 0 'M 'A!; :' ; ' - •• I • J ' 

[0 0 1 ;:■ ] ; | ^Hi'i V.'i ! r l'{ 0 -~ ; .<. 



[ 0- ■: i Li "J ] [:•:] 1 . : ' ->fe, ' ' 

• •-• V .'■^^; < .. , ; , ; ;j ( a ) ^;-K (h) 

:' ;: v,:;Vi \. I -^\\^ )± - f :M r i] A" ^ ;•-•] :. 

[0023] l-J i . ".P • > :\ -Ti l ;; ;0i,] )t r i i- ;a 

2 '-'.'IW-'A: L J ;: ;0') ; i j • ^ V :i ! ;ii:>.' \: '0 , [<M 



[0024] [:-U ' l ^< )<|;:) 2 ( ;i ) ' ( b ) ^.OKM . ' } 

I' , Mi 1 - 2'^ "A; ;' 1 , I >J\r 'A. «[ Hj ^ fi / ~ . f If; 

fjiji-' : J 2 f - h v > / < : i • : 

[ 0 0 2 3] I fz, '>Vj 3 3.3^ 'K: r 2 , 1 3; 3<<< -/ 

f !i L / -3, 3 333 -w<Ftl-i - -4 , L >\' } l r 1 

4-'fj33-t.: h 3;;r3l^3 3:j : U ; ^o ;; ^::sj t • „pl • 2. 

Mi 1 '3^3^23' 2 23>r ^ 3'— ;i. 4 3 •' r : ^ ^ : iti.,-^ i 
^213^2 2. ; 3'- 2 I) ,,2 

[ O 0 2 (i ] 4 3 ,- — [if]*;-; O 3 , L 32 1 'ft 



32-^ ;i 



3, it'j 



:0'*- ;t ; 3 j : I- 'M \ 2 1 ' • ' :': if3 L 2 " '3 .2 , U\ \ J > \y, ;2 r 1 " 2 !>; 2 r; , Mil 



■:\ -' r: 2 3 33 0; '3>l- 2, 2 3l2h ^ " ! l • ' IVJ^V: 3 fV 

-* 2 ■ i 2 - -/ "7 ^ 3 .-2 : , - / -f h ■ -,' ; 
ft '33 3: ■ 2,- ,2 I,';] - ;!vti3 b , -2 - / I ) %\ v,., 3. ,3 /j" ■ 2 
32, 3- 3 32^ 2- j 3 -2, - 'Mi 23 • 22i"2 
r :-.r22.,< 'V • _ j t |] ^O" :«;2i 3- '2.> 3 ■ 



'-3 2 ; .-2); 2 - ^o'tuij -2- ^03^ |i.hi:^;^ \ 



[ 0 0 2 7 ] Mi 2 2. 2 2 ; 12 m3 1 ■:' » ; / — 2 " 2 F "2 l f f 



;\.r, " . 4 3 3' - - • - 

2-2'-<",;. ; ; a^v-^ ^ 3 3' 2 



n; i^: f .1 . ' " !ttVi '3[H] .1 
. t • \ ; 2 1 3-.-!(w' '2; 2 1 3; 



3 .._ 2 333-2i> '2 3; : 2 3 2;:; - , 2 
13, L ■ 3'3:'!W ^^--x f M" 2. , ft±L V''3f^ a 2'V; t X2t'n 
; 33- ■ 3-.:' • ;3 vSr^ 2 

[ < 1 • ' 1 2 ] 3V, ' . r - - ■■- 

3:r- : 2. 3 fv .^ifn;.- 23,2 2, 



[ " o 1 2 ] 



^2 > ufj 
[ 0 0 2 S ] 

in "323^2^3 
[ O O 2 3 ] 

' 3 :3 <H r l 
'2i3;f2 :/n3.' ■ 3 
3 ; " 4 3 ; 
[ -i 3, - ] 

3V 1 •• 



4 ,) "•' •• ■ • -~ :-;'K-. 3 o ;3 t; ^ M -3. 3i ; • ;.;;.2 ; 

■ ■ — 4 2 ■ -:3jj:T-j :.: 2; 2^ - 2- 3: 

^2^3 7 , ' : 2 3V 2 2^3 



[■2 2 ( a ) 



, ; 3 1 ■ ' IM 21 ;"■ 

3> 1 3 -u, '3 ;'- 1 



1 1 



[--21] 



; 1 



■'■ ; (!.!_' I ) <■ } ( .) 4 S 4 4 4 



S 4 J 4 7, A ) 



1 1 



! S o '_' 1 ; | II 



1 U 



1 



'i . i i i: a'a a t ■ . ;t 
[.) «» :i : ] 7 / .A ^ 1 a-m 
A, t < A 1 ' - :A :. 

•A 'A •• • ; • A - : • AAA 4 4 ' ' ' : --;^A 'A , ' 

' 7 A , : t 4 7 : ; U -t-r 7 ' ; ■■ t :t \ti t 1 4 - t A - I- . A 
4 A^AA ;'- 4 A^/AirAnr-' W A ;.; ttr A77 - : AA 7 H) 

■ A, Tll-V, ; : : t i-i/ii A T- 1 A ' ;A a' V r : • 7 1 , 
' A, At A 4 7 

[0 O 4 4 ] ■ A , :a l A ;u t A 1 A : A 7 A I 4 

~ ;/ /' A -"' — Alt-; ;A 7 > ~ 7 (Vf A tni f -' ; Al fci A' 'A * J" t. 
A . ^ 4 7 > : • • 4 A I o 4;tt a a , -A 4 a :w t 7 4 A 
\ r ?r-. J A A'AyA ; AA;A, [.t 4 no ,:At- 

I: v A . A 2 A|M t 2 ' : -A^Ami t 1 4 Jj t Al A "Ac L 

:a a-'- a /vftt:AAA . 

[ 0 " .4 4 ] II -A A. A 1 'AAA :' 4; x ' 4, 4 I 



[O 0 4 <■] I A. X 

i a *; • 4. - i a 

[oi)4 ;] : A, - ^ 

U A :A I '• A-: A' 



- ' nl'uA^AI ? ttAt 



■ 4 



tt; a Ttr fl^fii'SK-iiiii 

At 7- '-A; A; r-r'P.tor 



[ o o 4 i ] .Aj i -y i 

K it S 4-- 



- " AihVVi:;: •. ' : AMI" ^ 
; ^ c ;A A *AA O. I d i A4 f-\ ifi tit ;A 4 I) 



d I A: •. h4A£4 M /• !M AA;-: r-A L A . h.A'A 

^(/AF4§\Afji, ^A i K :.- ■■- in 1 ; . t A ^W^J^fer.-t: 
A4U A4A(^ 1 A.flfAt./ c IA-itj- ^r;-/i}A' t A'AiHAt A 

AN I fA:- ' ^ - , f: :A:. • ^-l AA41HAAAAAA ; U AA"' A ^ 
! .Aw t'.-ri A . 

[ (» 0 4 :: ] 



I 



, m 1 y-<h 4 4 |iHi >t4*- 1 . I t t ■ A) [ A 



. ' 7 4- 



'0 4 '.AffM A fAA " J 4-fA-,A /.A 4: ^A J A ;,AAi A S l At - A 
-A '4:4 ; 4 1 4,{^t j'- 1 ,4 L, Aa:;a. ^A4 
\\m A r 4 .J; - .■ A iTfo A^i -: 

[0 O 4 4 ] -A;4 I.r?A,4) 4 4tAiJv . L ''r i I '^AA 
is;'u a i!t'!j;4 A. : A : A A / \ 

I 0 0 4 4 ] it A, .itAAK'A ; tA li,,', t 4, i; 4A A : 4.« " • Av ^ 



•:> '■ A.:: At '. - MA 4^ A^t l ^4. M ^ t ;A' t -?A ' ; -V^ ; A 
"I V.;V A,4. •44 , >t fif j i Ai" ' L At L :A|i„i;t 

:' ^ a / tiiAt r t • vh.^\y a 4 t ; - i; - , ^.^^.t 

:A J A: < . A4-iit4^ !«4 AttA tt: t'^" A ' I - t'iAU 
4 ,; I I ,A"4'A A 
[ttifn'A^Mtc,^^] 

[I-M ] !444 : 4-:m: 4- -\ 4;!:;, " A A A • " • ' ^ 



[ 4 4 ] <4i ) 4: A: ( l> ) . A VA 1 -?J 1 t 4-^ 4 4ni,H 



[O O :-i 7] 4 4 -/-■- -, . »Anj^; : A.- L-ofM Aini7)^i 
A. t|Mj4Mi,4L^ ^4t'A-4|^( r 4 4 - I .i^ ^ 4 ( a ) 
t . v - (b) A A 4( 1 t "4' 4 :'A 4: r 1 , 4 • ^ : - ;,A :;n A f-.;; AIMj f'M A t :r,i I A A! IAt t it -A t v -jAI ■[■:: 

t 1 4, 1 :? Afuj 1 : -^^4 4 f 4 t: 11, 1-4 tf.AAf^j^tA t. 

t., 'A 4 4 - 7-4 4tM:ti A ttt ^t 4>^t:A 1 [It 4 ] AAtAlA' 7 t :y A AtA A i! 4 1: f v l- 

T^W t A , 4) 4 ..'4^t it A A 1 V.. A A 1 ' ^ A; 'V- -A4AA A. 
t t 1 'ViAtt't 7-t ! t A-Ar, A-A tAi AiAA; A [ 7'A A/. ] 

! }: A • -VtA - A; ; 4-i 4 7 , A4A ' ^ A -i - t , HmA^ft 1 

AAAA-- : ' " l — V 4;fh!]4^ "[1^4:444, 4 

[ 0 0 4 S ] '_ '. ' 7, ^ 1 . i ■ — 4 A , 77v j v v : ^ 

!*■ 1 t 7 u Mi - i; J \m t tl 1: t] 7 , 7 7 v :Atuut^4 4 

4-; A i>r 't ■ ' 4'i- t 7;rVt ^t . -' ! || A^ t ^'"ttA^ 7 

•A ? 7 I L .1 7 -- : , '■' < 'A - : 4--r:] [-.a :: 1 4 10 4 



A 1 : ' > ftni ;t t 

A 7 ' 'i-i t t 

<T:' 1 '-■ ■ ■' — 

4 4 ■ "* 



'A>7 A 

4 ! > 



•j" A tlrt 



[" n 4 ^ ] 7AA 



A!t7 A - 4 4 
4 'iiAA : ' 4 

; ■ : " A ■) - *. 



7 4 



[ 1 ] 



<9 



>' - 

n v 



U k. 

1 5 



(a) 



11 JxtMSllt 
1 



13 

.2 



*1 



50 



56 



51 52 53 54 55 



(V:\) ^Hfj [;f- 



J ' f i r S i 



\ J I 



(7:0 &\ ft Vr_m I'uj 

V ■ V - Wi [ V 1 1 1 1 r r i i ■ fV I x ft, £ fi j 1 i ij ] Hi j- : \i 

— ;)< •/ X fi!ifiE];>();> ^- 

c.:>) ^iUj -fr Ji! I m 'M 

K — -\ ( ^ ^) :'H0i)!» AAOl BA0:> t'Aoi 



